Production of a polyclonal anti-myostatin antibody and the effects of in ovo administration of the antibody on posthatch broiler growth and muscle mass.
In this study, we produced a polyclonal antibody against unprocessed chicken myostatin and examined the effect of in ovo administration of the antibody on posthatch chicken growth and muscle mass. A PCR-amplified unprocessed chicken myostatin cDNA was cloned into an Escherichia coli expression vector, and myostatin proteins were expressed. Recombinant myostatin purified by electro-elution of the SDS-PAGE fractionated myostatin band was used as an immunogen to produce rabbit polyclonal antimyostatin antibody (pAb-AVM46). In Western blot analysis, the pAb-AVM46 showed high affinity to the myostatin propeptide, but little affinity to the mature myostatin. Two experiments examined the effect of in ovo administration of the pAb-AVM46 on posthatch chicken growth and skeletal muscle mass. In experiment 1, broilers from eggs injected once with 35 microg of the antibody into the yolk on d 3 of incubation had significantly lower combined thigh and leg weight at 4 wk posthatch than the controls that received no injection, or the broilers from eggs received the same dose of antibody into the albumen. In experiment 2, 2 different doses of the antibody (9 or 70 microg) were injected into the yolk, and the effects on body and muscle weight were examined at 5 wk posthatch. Birds from eggs injected with 70 microg of the antibody had significantly lighter (11.6%) combined thigh and leg weight than the control birds. The percentage of the combined thigh and leg weight to BW of the 70-microg group was also significantly lower than that of the control group (20.95 vs. 23.08%). The results of this study indicate that unprocessed full-length myostatin as an immunogen produced antibody populations having affinity mostly to the propeptide with little to the mature form. The decreased muscle weight observed in broilers injected with the antibody in the yolk indicates that myostatin activity was probably elevated by the binding of the antibody to the propeptide, and provides evidence that myostatin propeptide inhibits the biological activity of myostatin in broilers.